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Introduction

üProgram Manager, Division of Biological 
Infrastructure, National Science 
Foundation

üAssociate Professor, Graduate School of 
Library and Information Science, 
University of Illinois

üJRS Biodiversity Foundation, Board of 
Directors



Why Libraries

üLibraries manage the scholarly output of society

üScholars in the humanities and sciences are 
generating primary and secondary data at 
unprecedented rates

üSocial investment is not only in journal 
publications but all scholarly knowledge

üNeed for specialists for information organization, 
access and preservation

üLibraries have the institutional structure and 
many of the skills needed to curate data and 
other digital resources.



Cyberinfrastructure Vision

ñThe anticipated growth in 
both the production and 
repurposing of digital data 
raises complex issues not 
only of scale and 
heterogeneity, but also of 
stewardship, curation and 

long-term access.ò

NSF Cyberinfrastructure 
Vision for 21st  Century 
Discovery (2007), 
Chapter 3



Recognition of need for data curation

ñRecommendation 6: The 
NSF, working in 
partnership with collection 
managers and the 
community at large, 
should act to develop and 
mature the career path for 
data scientists and to 
ensure that the research 
enterprise includes a 
sufficient number of high-
quality data scientists.ò

Long-Lived Digital Data Collections: 
Enabling Research and Education 
in the 21st Century (2005), 
Recommendations



üRecognition of 
the importance of 
Information

üRecognition of 
the need for 
education

üNew work roles 
within traditional 
institutions

Interagency Working Group on Digital Data



New Information Disciplines

üDigital Curator: an expert knowledgeable of and with 
responsibility for the content of a digital collection(s)

üDigital Archivist: an expert competent to appraise, 
acquire, authenticate, preserve, and provide access to 
records in digital form

üData Scientists: the information and computer 
scientists, database and software engineers and 
programmers, disciplinary experts, expert annotators, 
and others, who are crucial to the successful 
management of a digital data collection

(Long Long-Lived Digital Data Collections: Enabling Research and Education in 
the 21st Century, report of the National Science Board, September, 2005)



Library Skills



Where is the data now?

üNot in reference collections

üVaries mandates for sharing

üUnsustainable models

üIndividual researchers

üBoutique databases

üMost data is from small projects

üBig science and independent science



Economics of the long tail

The Long Tail, By Chris Anderson. Wired 

Magizine.12.10, 2004. 

(http://www.wired.com/wired/archive/12.10

/tail_pr.html)

NetFlix versus BlockBuster

Genbank versus Maryôs Lab



Naive View of Science Data

f(x)=axk+o(xk)

Power Law of Science Data

f(x)=axk+o(xk)| X<.20
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Does NSFôs Data Follow the Power Law?

I do not know but if 

$1 = X bytesé..
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20-80 

Rule The small are big!

Total Grants 9347 

$2,137,636,716

20% 80%

Number Grants 1869 7478

Total Dollars $1,199,088,125 $938,548,595

Range $6,892,810-

$350,000

$350,000-

$831



Dark data is the data that we know 
is/was there but we canôt see it.

Hubble Space 

Telescope 

composite image 

"ring" of dark 

matter in the 

galaxy cluster Cl 

0024+17



Related Ideas

üJohn Porter:  

üDeep verses Wide databases

üSwanson: 

üUndiscovered Public Knowledge

üScience Commons: 

üBig Verses Small science 



Why is the tail also important

üValuable science data is in the tail

üMany scientists could use the tail data

ÅUnpublished observations of flowing time in Concord by Alfred Hosmer from 1888 

to 1902

ÅPhotographs of Flowers

ÅBlue Hill Observatory meteorological data
Richard B. Primack, Abraham J. Miller-Rushing, Daniel Primack, and Sharda Mukunda (2007). Using 

Photographs to Show the Effects of Climate Change on Flowing Time. Arnoldia 65(1), p2-9.

üValuable science data is in the tail

üMany scientists could use the tail data

üScience innovation occurs in the long tail

üUnpublished negative results / aka dark data

üWe know very little about the tail

üTransformative science happens in the tail

üComputational thinking needed to free the tail

üNSF Current investments in the tail

üOECD Principles and Guidelines for Access to 
Research Data from Public Funding 



The Case of Lake Victoria Data

üLake Victoria is the largest fresh water 
lake in Africa

üNile Perch, Water Hyacinth, Deforestation 
and human waste are destroying the 
fishery

üHundreds of data sets have been created 
over 50 years

üThere is no access to most of that 
information


